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PROBLEM TO BE SOLVED: To obtain a chiral nematic liquid crystal composition excellent in rapid 
responding property and low temperature miscibility, capable of being driven by an electric 
voltage in a wide temperature range and low in temperature dependence of pitch thereof by 
containing a specific optically active compound in a specific liquid crystal composition and 
adjusting at a specific helical pitch. 

SOLUTION: This liquid crystal composition contains (A) a liquid crystal compound, such as a 
compound of formula I [Rl is a 1-lOC alkyl; Ql is H or F; (m) is 0, 1] or formula II [R2 is Rl, 
etc.; Al is trans-1, 4-cyclohexylene (x) , etc.; Zl is CH2CH2 or a single bond], (B) a compound 
of formula III (R6, R7 are each R2 ; B is Al, etc.; C is Al; Z5 is Zl, etc.), formula IV (R8 is 
R2; R9 is Rl, etc.; D is X, etc.; E is X, etc.; G is X, etc.; Z6 is Zl, Z7 is C=C, etc.) or a 
formula V (RIO is R2; Rll is R9; Q2 is Ql) , and (C) an optically active compound having ^0.15m 
(pm.wt.%)-l helical twisting force at 25®C and adjusted to have ^4pm helical pitch thereof. 
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F 

R-Q-Q-COO^F 
¥ 
F 

R-Q-O0O-@hC0O-(^F 
F 



!^^9-2 17062 



(vn-13) 
(vn-14) 

(vn-15) 

(VU-IT) 

(vn-iQ 
(vn-19) 

(vn*20) 

<YU*21) 
(Vn-22) 



[^2 5] 
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(VIU4) 
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F 


(VII-2S) 






(VII-37) 


F 
F 


(vn-20 




F 

R^-Q^CHiCHj^Q-^g^ 
F 


(VII08) 




(VU-T7) 




R-^^CHzO^H^^-^^F 


(VIU9) 


/ V / — v / \ 


(vn-24> 


10 


R-([])-a^2^@^-^^F 


(Vn-40) 


F 
F 






R-H^jj^CH^CHz^^^-^^F 
F 


(VIMl) 




(vn-30) 




R-(^CHjCH,.@-^^a 










R-^^CH^CHi^^)— 


(vn-43) 


F 


(Vn.32) 


20 


F 

R-Q-CHiCH2^^)-H^S-F 
F 


CVI^44) 


R-(3~CIfeCIfe^3^-@^F 
F 

Ht2 6} 


(VIM3) 
(Vn-34) 
(Vn-35) 


30 


F 
F 

F 

['fk2 7] 

F 


(VIMS) 
(Vn-40 

(VIM7) 
(VIM» 






40 


[00281 HRse ( VII ) Tm^ilim4f&»<^^ 

mtLXli.^mi-l). (VII-5). (VII- 
6), (VII-7). (VII-8) . (VII-9). (VII 
-10). (VII-11), (VII-12), (VII-1 
5). (VII-16). (VII-17), (VII-1 
8). (VII-1 9). (VII-20). (VII-2 
2). (VlI-29). (VII-34). (Vn-3 
5), (VII-37), (VII-4 1). (VII-4 
5), (VII-46), (VII-4 7 ) ^^ti (VII-4 

h<0^t^ (VII-1). (VII-5). (VII-7). 
(VII-8). (VII-9). (VIl-11). (VII-1 
2). (VII-1 5). (VII-19). (VII-20) 
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[00291 ^¥imTm^titm i m<om.-^m^ 

-km^tiS 5-9 0%*s»i J: Olf t L<«4 0 
~8 5%T*S. l64l£^h^S^SiJ^10~50%*s» 

[0030] :«:||BH<0»[.g^!|Mi^;$tlSa[fB^ 

^^awtcjEtr. JiEHit* ( I ) ~ (VII ) -cm 
[00311 ^^i/mmsM&mi. ^tismm^j:ij 
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fettfe^^aainLT>-'Xh*Xh (GH) t-Hfflc7)jft 
B^aSrV^f ^ D;<?7--b;l^fl:LTf^ NC A P^^B+ 
(PNLCD) tCft*Sti.l„-K'Jv-^)|fc 

mei^^'f (PNLCD) m<m^^mmt lx t 
10 mx'^i, ^(m.wmm9HECB) ^-v"^ 
mm. ( D s ) Hfflc7)?ssfflj£!Hjf: LX i>mx^ 

[00321 

1 J izmn\.^Xs£^xmL. 3K^SSttfl:^« r^2j 

1 0 oasajfc:«i-6itaa5t^-r. 
[ail 



3 1 
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R-<Ai)— Zi Z« -(A»)— X 
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1 ) R - 




3) ft-frS -Zi -Z« - 






n — 


— CH2CH2 


2 




no— 








nOm — 


COO 


E 


CoH2»*iOQ,Hi£ — 




CHj-CHQ^ 


vn — 


— CsC— 


T 


C„H2^,CH-CHC„H2£- 


nvm — 


— CH=CH — 


V 


C^,CH-CHC„H>„CH-CHCkH2k 


nvmvk— 


CF2O — 


CF20 








— OCF2 — 


0CF2 



2) IR«S-fAi>-.-fA»f- 



F 
F 

o- 

— (o>- 

-o 



B 

B(R 
H 

py 

D 
Qi 



4) -X 



— F 

—a 

-CN 
-CF3 
— OCF3 
— OCF2H 

— Vhm-i 

OCflH^**.! 
— COOCHj 

-CnH^CHsCHi 



5) 



6«1 3-H2B(F.F)B(F)*-F 

F F 
F 

«2 3-HB(F)TB-2 
F 



— F 
— CL 

— C 
— CF3 
— OCF3 
— OCF2H 

— n 
—on 
— EMc 

— nV 
— mvti 



«3 1V2-BEB(FJ=)-C 

F 

CH^=CHCHjCHi-^)-COO-^^-CN 



m2} 



40 
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S ^ 




C8Hi70-^^^--^Q)-COO-*CH-fO> 

1 

C2H5 


80BBEl*(Et)B 


CjH,,-^^^^— ^O^COO-'-CH-^O) 

C2H5 


5IIBEl*(Et)B 


CH3 


80BBEl(Me)B 


C6Hi3-^}-^>-CCX)-'CH-^0)-C2H3 

iJrl3 


dBBEl*(Me)B2 y 


c 

' CH3 


6BBEl*(t-Bu)B 


CH3 


21*(Me)10BBC 


C2H5-*CH-CHi (o)-CN 

CH3 


21*(Mc)lBBC 


CeHu-^^COO-^^COO— •CH-CsHu 

CHj 


6BEBEl*(Me)6 


CHjyv^CHa 

^3 1 CH3 


CN 



[00331^. j^BAC^-^-f^ y^-T'fyhne 40*•Cfe:^J^t&<c>•fr^e^^:g^P25 [jum] . 



(TsM«, ox:, -lox:, -2 ox:, -3 0x:<?>g-^ 

fc) , 2 0X:fc:^»tSfiiS$:772o [mPa - s] , 2 5* 
2 ( P ID- P lo) 

5 P = X 

P ,0+ P .0 



# P25 fc3t^SSttfl:^!|*K0SlHlS*»^.^*»ixS ^>^i:^ia 
tO:^)^H. T. p. [;um-i • wt%-i] T-^L. ^. 

[|%1] 
10 0 

a:<2) 



2 0-50 



CICIT. PiotiJ:t^P5o(i#'5r 2 ox;, 5OX:fc:t><tSS850«^,*^e•7f•^ C/tm] ^q^U, ^PiOfittOtaS*-^ 
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[0 0 341 ltli^0ll 

3-HB-C 24. 0% 

5-HB-C 36. 0% 

7-HB-C 25. 0% 

5-HBB-C 15. 0% 

80BBE1 * (Et) B 1. OlS 

Tmi = 70. 5 [X:] 10 

TsN^-20 [x:] 

»7io = 36. 4 [mPa • s] 

P25=3. 9 [/tm] 

H. T. P. =0. 256 [//m-i • wt%-»] 
«P = 0. 09 
l0035litR«2 

3-HB-C 24. 0% 

5-HB-C 36. 0% 

7-HB-C 25. 0% 20 

5-HBB-C 15. 0% 

21* (Me) lOBBC 20. OU 

Tni=6 3. 1 [x;] 
TsM^o [x:] 

»720 = 4O. 2 [mPa • s ] 
P25=3. 6 [Mm] 

H. T. P. =0. 014 [jum-i • wt%-i] 
^P=0. 92 

[0 0 361 ttlSEffi3 30 

3-HB-C 24. 0% 

5-HB-C 36. 0% 

7-HB-C 25. 0% 

5-HBB-C 1 5. 0% 

60BEBE1 * (Me) 6 2. 2^ 

Thi = 6 9. 8 [X:] 

TsN^-io [x:] 

Vi9 = 42. 5[mPa s] 40 
Pi5=3. 9 [/im] 

H. T. P. =0. 1 1 7 [xtm-i • wt%-»] 

SP=0. 31 

[0037l|ltt«l 

V2-HB-C 13. 0% 

1V2-HB-C 13. 0% 

3-HB-C 5. 0% 

lOl-HH-3 2. 0% 

3-HH-4 13. 0% 50 
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2-BTB-l . 7. 0% 

2-BTB-3 4. 0% 

2-H2BTB-2 4. 0% 

2-H2BTB-3 4. 0% 

2- H2BTB-4 4. 0% 

3- H2BTB-2 4. 0% 
3-H2BTB-3 4. 0% 
3-H2BTB-4 4. 0% 
3-HB (F) TB-2 6. 0% 

2- PyB-2 3. 3% 

3- PyB-2 3. 4% 

4- PyB-2 3. 3% 
2-PyBH-3 3. 0% 
80BBE 1 * (Me ) B 5. 03 

Th = 78. 9 [x:] 

TsNg-3 0 [x:] 

>72o = 26. 8 [mPa • s] 
P25=l. 0 [/zm] 

H. T. P. =0. 200 [//m-i •wt%-»] 
5P=0. 21 

«i«t»*L<«TL. ttlR«2. 3tc 
«E^T5Pt>®h.TV^5. 

[00381 mim2 

V2-HB-C 



12. 0% 
12. 0% 
8. 0% 
6. 0% 
6. 0% 
6. 0% 



6. 0% 

12. 0% 



1 1. 
5. 



0% 
0% 



1V2-HB-C 
3-HB-C 

2- HHB-C 

3- HHB-C 

4- HHB-C 

5- HHB-C 
3-HB-02 
3-HH-4 
3-H2BTB-2 
3-H2BTB-3 
3-H2BTB-4 
3-HB(F)TB-2 
6BBE1* (t-Bu) B 

Tki=io8. 8 [x:] 
Ts«g-3 0 [x;] 

»72o = 30. 9 [mPa ■ s] 
P25 = l . 2 [xtm] 

H. T. P. =0. 333 [/im-i •wt%-»] 
ffP = 0. 18 



4. 0% 
4. 0% 
8. 0% 
2. 53 
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3K: 




J720 = 23. 2 [mPa • s] 


















P25 = 3. 7 [//m] 








[00 39111*15013 










H. T. P. =0. 338 [xtm-i 


• wt% 














^P = 0. 1 5 








V2-HB-C 




11. 


0% 




[0041]||*feM5 








1 V2-HB-C 




1 1. 


0% 










3-HB-C 




16. 


0% 




301-BEB (F) -C 




12. 


0% 


5-HB-C 




6. 


0% 




1V2-HB-C 




7. 


0% 


lOl -HB-C 




4. 


0% 




2-BTB-Ol 




8. 


0% 


2-HHB-C 




4. 


0% 


10 


3-BTB-Ol 




8. 


0% 


3-HHB-C 




5. 


0% 




4-BTB-Ol 




8. 


0% 


4-HHB-C 




3. 


0% 




4-BTB-02 




8. 


0% 


3-HH-2V1 




10. 


0% 




5-BTB-Ol 




9. 


0% 


lOl-HH-5 




9. 


0% 




2-H2BTB-2 




4. 


0% 


2-BTB-Ol 




11. 


0% 




2-H2BTB-3 




3. 


0% 


3-HB (F) VB-2 




2. 


0% 




2-H2BTB-4 




3. 


0% 


3-HB (F) TB-2 




4. 


0% 




3-H2BTB-2 




4. 


0% 


3-HB (F) TB-3 




4. 


0% 




3-H2BTB-3 




4. 


0% 


6BBB14C (Me) B2 




1. 


3» 




3-H2BTB-4 




4. 


0% 






20 


3-HB (F) TB-2 




6. 


0% 


Tmi = 78- 7 [-C] 










3-HB (F) TB-3 




6. 


0% 


T5N^-30 [x:] 










3-HB (F) TB-4 




6. 


0% 


7720 = 29 . 8 [mPa - s] 
















P25=2. 9 [//m] 










Tni-88. 7 [X:] 








H. T. P. =0. 230 [m 








T5N^-3 0 [x:] 








dP=0. 17 










7720 = 40. 8 [mPa • s] 














P25==3. 3 [/zm] 
















H. T. P. =0. 202 [jtxm-i 


• wt% 








3tZ 




^P=-0. 08 
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[OO42]|ltfe0|6 








[oo4oiiitem 


























3-PyB (F) -F 




12. 


0% 


V2-HB-C 




13. 


0% 




5-PyB (F) -F 




7. 


0% 


1V2-HB-C 




13. 


0% 




3-PyBB-F 




10. 


0% 


3-HB-C 




12. 


0% 




4-PyBB-F 




10. 


0% 


2-HB-C 




10. 


0% 




5-PyBB-F 




1 0. 


0% 


3-HH-4 




3. 


0% 




2-PyB-2 




2. 


6% 


2-BTB-l 




10. 


0% 




3-PyB-2 




2. 


7% 


2-BTB-3 




7. 


0% 




4-PyB-2 




2. 


7% 


2-H2BTB-2 




4. 


0% 


40 


3-HB-02 




15. 


0% 


2-H2BTB-3 




4. 


0% 




3-HHB-l 




8. 


0% 


3-H2BTB~2 




4. 


0% 




3-HHB-Ol 




5. 


0% 


3-H2BTB-3 




4. 


0% 




3-HHB-3 




1 1. 


0% 


3-H2BTB-4 




4. 


0% 




3-HHB-F 




4. 


0% 


3-HHB-l 




7. 


0% 




80BBE 1 * (Et ) B 




1. 


0» 


3-HHB-Ol 




5. 


0% 










6BBE1* (t-Bu) B 




0. 






Tmi = 84. 9 [X:] 














TsH^-3 0 [x:] 








Tni = 73. 7 [X:] 










7720 = 4 1 . 9 [mP a • s ] 








Tsii^-30 [t:] 








50 


P25 = 3. 9 Lum] 
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H. T. P. =0. 256 [/im-» wtX-i] 
SP=0. 09 



40 



TsM^-BO [1C] 
»72o = 28. 3 [mPa 
P25 = 3. 8 [jLtm] 



s] 







TSN*HSTLT 




dP = 0. 14 






^VT-f •7:^JBEfi«BB3ft^t:l&*:$*tfe. tt:. TNI 




(0045lllttM9 
















[0043llltefi»l7 








3-HB-C 


16. 


0% 




Lti. 






lOl-HB-C 


10. 


0% 


3-PyB (F) -F 




12. 0% 




3-HB (F) -C 


5. 


0% 


5-PyB (F) -F 




7. 0% 


10 


3-PyBB-F 


5. 


0% 


3-PyBB-F 




10. 0% 




2-BTB-l 


3. 


0% 


4-PyBB-F 




10. 0% 




3-HH-4 


5. 


0% 


5-PyBB-F 




10. 0% 




3-HHB-l 


8. 


0% 


2-PyB-2 




2. 6% 




3-HHB-Ol 


2. 


0% 


3-PyB-2 




2. 7% 




3-HB (F) TB-2 


3. 


0% 


4-PyB-2 




.2. 7% 




3-HB (F) TB-3 


3. 


0% 


3-HB-02 




15. 0% 




2-HHB (F) -F 


12. 


0% 


3-HHB-l 




8. 0% 




3-HHB (F) -F 


12. 


0% 


3-HHB-Ol 




5. 0% 




5-HHB (F) -F 


12. 


0% 


3-HHB-3 




11.0% 


20 


3-HHB-F 


4. 


0% 


3-HHB-F 




4. 0% 




6BBE1 * (Me ) B2 


3. 




6BBE1* (Me) B2 




1. oai 














Th = 89. 3 VCI 






Tiii = 84. 5 [X:l 








TsNg-3 0 CC] 






T6«^-3 0 [x:] 








7?2o = 27. 8 [mPa ■ s] 






»720=34. 6 [mPa • s] 








P25=l. 5 C/tm] 






P25=2. 5 [>um] 








H. T. P. =0. 222 [/im-» •wt% 


-1] 




H. T. P. =0. 200 Lum 


-» • wt%-i] 




5P = 0. 21 






dP=0. 19 








[0046]||SSM10 






[0044]|gtkM8 
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3-HB-C 


10. 


0% 


2-HHB (F) -C 




6. 0% 




5-HB-C 


20. 


0% 


3-HHB (F) -C 




6. 0% 




3-HHB-Ol 


5. 


0% 


2-HB-C 




8. 0% 




3-HHB-l 


10. 


0% 


3-HB-C 




8. 0% 




3-HHB-3 


16. 


0% 


2-PyB-F 




14. 0% 




lOlHBBH-3 


2. 


0% 


3-HHB-l 




8. 0% 




5-HEB-F 


13. 


0% 


3-HHB-3 




5. 5% 




7-HEB-F 


13. 


0% 


2-PyBH-3 




5. 0% 




3-HHEB-F 


3. 


6% 


3-PyBH-3 




5. 0% 


40 


5-HHEB-F 


3. 


0% 


4-PyBH-3 




5. 0% 




3-HHB-F 


5. 


0% 


2-PyB-2 




2. 5% 




80BBE 1 * (Me ) B 


2. 


59 


3-PyB-2 




2. 5% 








4-PyB-2 




2. 5% 




Tm=84. 1 [r] 






2-HHB (F) -F 




11.0% 




TsNg-3 0 [t:] 






3-HHB (F) -F 




11.0% 




7?20 = 29. 7 [mPa • s] 






80BBE1* (Et) B 




1. 535 




P25 = 2. 0 [ium] 






CN 




0. 53 




H. T. P. =0. 200 [/im-» •wt% 







Tmi=83. 3 [r:] 



50 



5P=-0. 12 
IOO47]||SI0|1 1 
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V2-HB-C 




9. 


0% 


2-BB-C 


12. 


0%. 




3-HB-02 




7. 


0% 


4-BB-C 


8. 


0% 




3-HH-4 




9. 


0% 


5-BB-C 


4. 


0% 




3-HHB-l 




8. 


0% 


2-HHB-C 


4. 


0% 




3-HHB-Ol 




5. 


0% 


3-HHB-C 


8. 


0% 




3-HHB-3 




6. 


0% 


2-HB-C 


10. 


0% 




3-H2BTB-2 




4. 


0% 


5-PyB-F 


8. 


0% 




3-H2BTB-3 




4. 


0% 


lOl-HH-3 


8. 


0% 




3-H2BTB-4 




4. 


0% 


lOl -HH-5 


8. 


0% 


10 


2-H2BTB-2 




2. 


0% 


3-HHB-l 


8. 


0% 




3-HHEB-F 




5. 


0% 


3-HHB-3 


10. 


0% 




5-HHEB-F 




5. 


0% 


3-HHB-Ol 


4. 


0% 




3-HHB-F 




4. 


0% 


3-HHB-F 


4. 


0% 




5HBE1 * (Et) B 




0. 


83( 


3-HBEB-F 


4. 


0% 








5HBE1 * (Et) B 


1. 


OlS 




Tiii = 89. 7 [X:] 














TsN^-3 0 cx:] 








Tmi = 80. 5 CC] 








»720 = 33. 8 [mPa • s] 








Tsiis-3 0 [x:] 








P25 = 3. 6 [/zm] 








Vit=28. 8 [mPa ■ s ] 






20 


H. T. P. =0. 347 Ittm 


-> - wt% 






P25 = 3. 0 Luml 








ap=o. 19 








H. T. P. =0. 333 [jum-i • wt% 








[00501 ||iS0!l4 








dP = 0. 25 














[0048]||M[fi?!l2 








3-HB ( F) EB (F) -C 




7. 


0% 










3-HB (F) -C 




3. 


0% 


3-HB-C 


22. 


0% 




2-HHB (F) -C 




5. 


0% 


2-HB-C 


10. 


0% 




3-HB-02 




10. 


0% 


3-HHB-l 


6. 


0% 




3-HH-4 




10. 


0% 


3-HHB-Ol 


4. 


0% 




3-HHB-l 




5. 


0% 


3-HHB-3 


12. 


0% 


30 


3-HHB-Ol 




5. 


0% 


2-HBB (F) -F 


6. 


0% 




3-HHB-3 




5. 


0% 


3-HBB (F) -F 


6. 


0% 




5-HB-CL 




4. 


0% 


5-HBB (F) -F 


12. 


0% 




7-HB-CL 




3. 


0% 


3-HHEB (F, F) -F 


10. 


0% 




2-HHB (F) -F 




5. 


0% 


4-HHEB (F. F) -F 


3. 


0% 




3-HHB (F) -F 




5. 


0% 


5-HH2B (F. F) -F 


3. 


0% 




5-HHB (F) -F 




5. 


0% 


3-HHB (F, F) -F 


6. 


0% 




3-HH2B (F. F) -F 




10. 


0% 


6BBE1* (t-Bu) B 


2. 


OSi 




5-HH2B (F. F) -F 




5. 


0% 








3-HHB (F. F) -F 




10. 


0% 


Thi=8 5. 5 [r] 






40 


3-HHB-CL 




3. 


0% 


Tsii^-3 0 [x:] 








80BBE 1 * (Et ) B 




2. 


oa: 


7720=28. 9 [mPa • s] 












P25=l. 5 [ium] 








Ttii=83. 1 [x:] 








H. T. P. =0. 333 Lum-i . 








Tsiig-3 0 [x:] 








8P=0. 16 








»720 = 2 1 . 3 [mPa ■ s] 








[0049] mumis 








P25=l. 9 [Mm] 
















H. T. P. =0. 263 [jum 


-1 • wt% 






201-BEB(F)-C 


4. 


0% 




dP = 0. 14 








301-BEB (F) -C 


1 5. 


0% 




[0051J|ia5Wl5 








1 V2-BEB (F. F) -C 


9. 


0% 


50 




Lt:. 







(23) 



#m^9-2 1706 2 



0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
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2- HB-C 8. 

3- HB-C 14. 
3-PyB (F) -F 12. 
5-PyB (F) -F 8. 

2- HHB-C 4. 

3- HHB-C 5. 
3-PyBH-2 3. 

2- PyBH-3 6. 

3- PyBH-3 6. 

4- PyBH-3 6. 0% 10 
4-PyBB-2 3. 
3-HB(F)TB-2 5. 
3-HB (F) TB-3 4. 0% 
3-HHB-l 6. 0% 
3-HHB-Ol 4. 0% 
3-HHB-3 6. 0% 
5HBE1 * (Et) B 2. 095 

Tmi=9 7. 8 [X:] 

TsnS-30 ["C] 20 
7720 = 37 . 7 [mPa • s] 
P25=l. 5 [jum] 

H. T. P. =0. 333 [jum-i • wt%-i] 
dP=0. 30 
[OO5 2J||tt0|16 

V2-HB-C 

1V2-HB-C 

3-HB-C 

5-HB-C 

lOl-HB-C 

2- HHB-C 

3- HHB-C 

4- HHB-C 
3-HH-2V1 
lOl-HH-5 

2- BTB-Ol — 

3- HB (F) VB-2 
3-HB (F) TB-2 
3-HB (F) TB-3 
80BBE1* (Et) B 
21* (Me) lOBBC - 

Tiii=78. 5 [r] 
T5Mg-30 [-C] 
7720=26. 8 [mPa • s] 
P25=2. 2 [^m] 
SP=0. 19 / 

1 J (O^yyT^Lti, Jt!R0!l~3fc«^Tllte0!l«5O 
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♦3-HB-C 7. 

lOl-HB-C 7. 

201-HB-C 7. 

2- HHB-C . 6. 

3- HHB-C 6. 
lO-BEB-2 11. 

3- HEB-04 8. 

4- HEB-02 6. 

5- HEB-Ol 6. 

3- HEB-02 4. 
5-HEB-02 3. 

4- HEB-04 8. 
3-HHB-l 8. 
3-HHB-Ol 4. 
3-HHB-3 6. 
6BBE1 * (Me) B2 1. 

Tiii=82. 6 ra 

Tsii^-3 0 [1C] 
7720 = 3 6. 2 [inPa-s] 
P25 = 2. 5 [/zm] 

H. T. P. =0. 222 [Atm-i •wt%-i] 
^P = 0. 23 
[0053] HSfeWl 7 



0% 
0% 
0% 
0% 
0% 
0% 
3% 
3% 
3% 
9% 
9% 
3% 
0% 
0% 
0% 
8S 



11. 0% 
11. 0% 
16. 0% 
6. 0% 
4. 0% 

4. 0% 

5. 0% 

3. 0% 

10. 0% 
9. 0% 

11. 0% 
2. 0% 

4. 0% 
4. 0% 
0. 0595 
0. 50S? 

5S~1 7cojSaffljieBjA<^B^&&«Sv^t»ittS!(^ 
[00541 



(24) !^I3¥9-217062 
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